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Pruritus presents many unsolved problems to
the physiologist, the pharmacologist, and the
practitioner. The work of Rothman (1), KOnig-
stein (2), Bishop (3), Bickford (4), Cormia (5—7),
Arthur and Shelley (8), and others has cleared
away certain confusious and misconceptions. In
the study reported here, an attempt has been
made to develop a simple method for recording
the duration and intensity of experimentally in-
duced pruritus, and with this method to study
the effect of topical antipruritic agents on experi-
mentally induced pruritus.
Melton and Shelley (9), Cormia (7), and Raj ka
(10) have published the results of their experi-
ments on the relief of artificially induced pruritus
by various topical agents. Melton and Shelly
induced pruritus by intraeutaneous injection of
0.05 ml. of 1/100,000 histamine phosphate. They
then, with the forefinger, rubbed the compounds
to be studied onto the skin for one minute. In
some tests, the induction of pruritus preceded
application of these compounds and in others
followed it. The pruritus was graded by periodic
questioning of the subject. Cormia induced pru-
ritus by injecting various dilutions of histamine
intradermally; he defined the itch threshold as
"the greatest dilution of injected histamine solu-
tion which would produce a demonstrable pru-
ritus." After application of the topical agent to
the skin, the threshold was redetermined. Rajka
injected solutions of morphine hydrochloride
intradermally, and when pruritus was produced
made another injection on a collateral spot,
morphine being mixed with equal parts of the
topical agent. He considered the failure of pru-
ritus to appear after the second injection of an
agent as evidence of the antipruritic properties
of the agent.
The effect of drugs on the presence, duration,
and intensity of subjective responses must be
recorded if quantitative data are to make reliable
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observations possible in this elusive field. By
means of objective records of the appearance and
evolution of pruritus following the application
of cowhage and antipruritic agents or plaeebos,
it is hoped to obtain a more dependable evalua-
tion of the effectiveness of any antipruritic agent.
Such data may prove of value in a field which
arouses considerable clinical interest.
METHOD
Cowhage was used as the itch stimulus and
in all instances was effective. It was always
applied by the same investigator to the upper
third of the volar surface of alternate arms.
The area exposed to cowhage was kept constant
by the use of adhesive tape with a hole 6 mm.
in diameter. Two applications were never made
on the same spot on the same day.
The subject was trained to record the presence
and duration of pruritus (usually between four
and seven minutes after each application of cow-
hage) by tracing a line on a tape moving with
constant velocity (Fig. 1). The tape was divided
into three equal "zones," each representing a
different degree of pruritus: weak (a mild sensa-
tion, not producing the scratch reflex); moderate
(a definite, tolerable itching sensation, with the
scratch reflex present but easily controllable);
and severe (a highly unpleasant sensation, com-
pletely attracting the attention, with the scratch
reflex controllable only with difficulty). The sub-
ject held a pencil against the tape and changed
its position from zone to zone as the intensity
of the pruritus changed. This record showed the
duration of the itching sensation in each intensity
zone.
After the subject had been trained to record
duration and intensity of pruritus, successive
applications of eowhage were made on alternate
arms at thirty-minute intervals. In control tests,
which were made on ten subjects, the variation
in the intensity of pruritus following successive
applications of eowhage could be observed.
When an antipruritic agent was to be studied,
it was applied during the several seconds that
elapse between the application of eowhage and
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FIG. 1. Subject recording duration and in-
tensity of pruritus caused by cowhage applied to
measured area (6 mm. diam.) on right forearm.
the development of pruritus. If the antipruritic
agent contained a volatile component, it was
allowed to evaporate spontaneously. In order to
avoid expectation by the subject of a given
degree of reaction, the topical agents were ad-
ministered in random order so that the subj ect
could not know what was being applied. No
test period was longer than one half day. A total
of fifteen subjects was tested. In order to observe
the effect of all the antipruritic agents, these
fifteen subjects were divided, with certain dupli-
cations, into two groups of ten each. In the first
group, the agents tested were calamine lotion,
U.S.P. XV; distilled water; menthol ointment'
(0.2 per cent); vehicle for menthol ointment;
and xylocaine ointment (5.0 per cent). In the
second group, menthol lotion;2 vehicle for menthol
lotion; nupereaine ointment (1 per cent); hydro-
cortisone ointment (1 per cent); xylocaine oint-
ment (5 per cent); vehicle common to these
ointments;' and mineral oil were tested.
'Menthol 0.2gm.
Polyethylene glycol (200) mono-
stearate
Magnesium aluminum silicate
Polysorbate SO
Methyl-P-hydroxybenzoate
Distilled water, q. s. ad
'Menthol
Glycerol
Isopropanol 99 per cent
Distilled water q. s. ad
'Carbowax 1500 55 gm.
Carhowax 4000 15 gm.
Propylene glycol 25 gm.
Distilled water 5 gm.
RE5ULT5
Table 1 shows that in each subject there is
considerable variation in the duration of the
pruritus which followed each of five successive
applications of cowhage when no antipruritic
agent was used (control tests).
Table 2 shows the average duration of total
and severe pruritus after application of cowhage
with and without subsequent application of anti-
pruritic agents for the two groups (ten subjects
each). The cowhage used for the experimental
work recorded in Table 2 differed from that used
to evoke the pruritus recorded in Table 1. These
two lots of cowhage produced somewhat different
responses, as is seen by comparing the data in
Table 1 with control tests in Table 2. Separate
controls must of course be established for each
lot of cowhage. A single lot of cowhage was used
for both groups of subjects in Table 2. The
difference between the duration of the pruritus
in the control observations for the two groups,
shown in Table 2, indicates that the pruritic
response can vary over a considerable range. This
is reflected also in the variation observed in the
pruritic response of these two groups when treated
with the antipruritic agent, xylocaine ointment.
Statistical analysis of the data summarized in
Table 2 shows that neither an antipruritic agent
nor its placebo. as used in these experiments,
produces any significant difference in the dura-
tion of total or severe pruritus produced by the
application of cowhage to the cutaneous surface.
DIscussIoN
The observation that externally applied anti-
pruritie agents are ineffective in controlling exper-
imental pruritus tends to confirm the work of
Melton and Shelley (9). It is in disagreement with
the many clinical observations that these agents
are effective in the treatment of pathological
pruritus. One must therefore question whether
experimentally produced pruritus and patholog-
ical pruritus respond similarly to externally
applied antipruritie agents.
The pruritic stimulus associated with some
pathological lesions may be less intense than the
pruritic stimulus of eowhage. Relatively more
antipruritic agent per unit area may be applied
or a small quantity may be applied more fre-
quently in pathological conditions. The sen-
sitivity of the nerve endings to a stimulus and
their response to antipruritic agents may be
altered by disease.
15.0 gm.
2.5 gm.
1.0 gm.
0.1 gm.
100.0 gm.
0.2 gm.
10.0 cc.
35.0 cc.
100.0 cc.
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TABLE I
Duration (in seconds) of the total and severe pruritus following topical application of cowhage
TABLE II
Duration (in. seconds) of total and severe pruritus
following topical application of cowhage and
various antipruritic agents and placebos
(Average of one test on each of ten subjects)
Duration
of Total
Pruritus
]Dura-
tion of
Pruritus
Group I
1. Control (no antipruritic
agent)
2. Distilled water
343
349
58
47
3. Calamine lotion 361 40
4. Menthol ointment 380 63
5. Vehicle for menthol oint-
ment 413 91
6. Xylocaine ointment (5 per
cent) 300 45
Group II
1. Control (no antipruritic
agent) 309 68
2. Menthol lotion 336 72
3. Vehicle for menthol lotion 276 74
4. Hydrocortisone ointment (1
per cent)
5. Nupercaine ointment (1 per
cent)
282
306
64
61
6. Xylocaine ointment (5 per
cent) 422 88
7. Vehicle common to ointments
4,5&6 239 80
8. Mineral oil 316 56
The ability of these applied substances to
penetrate and reach the site of the itch stimulus
during the interval of the test may be questioned.
Cowhage, which produced itching in our study,
makes "holes" in the barrier as the spidules enter
the skin. It was shown by Broadbent (12) that
definite pruritus developed when solutions of
morphine and histamine were applied over an
area onto which inactivated cowhage had pre-
viously been rubbed. Similar observations have
been made in this laboratory. The pruritus
appeared from 30 to 120 seconds after the ap-
plication of morphine solution. Since such sub-
stances as morphine and histamine can readily
penetrate to the site of the itch stimulus through
the "holes" made by cowhage spicules, it is
reasonable to suppose that antipruritic agents
might also be able to penetrate. Absence of
any antipruritic effect in these experiments is
therefore unlikely to be due to inability of the
agent to penetrate skin that has previously been
damaged by cowhage. In some pruritic skin
diseases, there are probably much larger breaks
in the barrier than occur when cowhage is applied
and indeed these larger breaks might permit
greater and more rapid penetration of the anti-
pruritic agents.
Beecher (13) and fourteen other groups have
shown that morphine and other analgesics, which
are effective for the relief of pathological pain,
fail to relieve experimentally induced pain in man.
The evidence now suggests that in pathological
Subject
1st Test 2nd Test
Total Severe Total Severe
3rd Test
Total Severe
4th Test
Total Severe
JG
JF
ES
JDG
TS
SS
DS
SK
MO
JC
168
146
174
291
213
95
262
195
180
241
40
18
9
98
0
30
0
41
51
0
174
232
218
296
197
100
237
236
246
321
50
50
3
124
0
28
0
18
122
28
179
224
189
252
138
67
189
206
229
411
69
60
70
0
36
0
27
70
0
205
153
151
213
168
114
163
293
204
363
85
53
0
97
0
65
0
48
112
5th Test
Total Severe
170 69
184 14
211 3
216 93
178 0
119 36
178 0
258 57
237 98
399 6
Average 196.5 28.7 225.7 42.3 201.4 33.3 202.7 46.1 215.0 37.6
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pain narcotics are effective against the psychic
reaction to pain and not against the pain itself.
Since psychic reaction to pain is likely to be
present to a greater degree in pathological pain
than in experimental pain, this may explain why
narcotics relieve pathological pain, but fail to
relieve experimentally induced pain.
Our work with experimentally induced pruritus
seems to indicate that topically applied anti-
pruritic agents do not alleviate the pruritus.
Under these conditions, they are unable to alter
the end organs' reception of, or reaction to, the
pruritic stimulus. If this is true also for the
action of antipruritic preparations on itching skin
diseases, then any effect they have is probably a
psychological one. The patient's pruritus is re-
lieved because he expects relief. This hypothesis
could be supported or refuted by a study of the
effectiveness of antipruritic agents on pruritus of
pathologic origin, using the same method which
has been presented here for the study of the effec-
tiveness of antipruritic agents against experimen-
tal pruritus. For such a study, the use of adequate
controls and plaeebos will be essential.
SUMMARY
A simple method has been developed for re-
cording the degree and duration of the pruritus
which results from application of cowhage to the
cutaneous surface. With this method, the effec-
tiveness of antipruritie agents was studied. None
of the agents used, nor their placebos, signifi-
cantly altered the duration of either total or
severe experimental pruritus.
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